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AMENDMENTS TQ THE CLAIMS 

The listing of claims will replace all prior versions, and listings, of claims in the application; 
Claim 1 (Cancelled). 

2. (Currently amended) A method, comprising: 

accumulating photocarriers in each of a plurality of photocarrier integrators-a* 
different times ; and successively enabling each of said plurality of photocarrier integrators at 
different times to connect said photocarrier integrator s to a pinnedphotodiode common 
photodiode, each of said photocarrier integrators connecting to said common photodiode 
through a respective photodiode output port 7 said plurality of photoc arrier integrators 
accumulating photocarriers generated hy said p hotodiode during different time periods 
from on e another. 

3. (Currendy amended) A method as in claim 2> wherein said enabling comprises 
actuating a gate that is connected between each said photocarrier integrator and said diode 
photodiode. 

4. (Currendy amended) A method as in claim 3> further comprising, after said 
enabling, detecting a number of carriers accumulated in said diede photodiode during at 
least two of said time periods by detecting the number of photocarriers accu mulated in at 
least two said photocarrier integrators. 

5. (Currendy amended) A method as in claim 3, wherein said diode photodiode is 
a pinned photodiode, and further comprising, after said enabling, detecting a number of 
carriers accumulated in said pinned photodiode during at least two of qairi time periods j>y 
detecting the number of photocarriers accumulated in at l east two said p hotocarrier 

integrators, 

6. (Currendy amended) A method as in claim 2, wherein there arc four of said 
photocarrier integrators, and said successively enabling comprises using a first photocarrier 
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integrator to accumulate carriers photocarq£jrs between a time £im£S 0 and 7i/2, a second 
photocanier integrator to int e grate accumulate photocarriers between times n/2 and 71; a 
third photocarrier integrator to int e grate accumulate photocarriers between times n and 
37i/2, and a fourth photocarrier integrator to integrate ar^mi'lat c photocarriers between 
tim&S 37x/2 and 2 re time olots . 

7. (Currendy amended) A method as in claim 2, further comprising detecting-light 
from scid photodiod e which corre s ponds to a phase shift of light received by said 
photodiode by detecting accumulated charge in at least two said pho tocarrier integrators . 

8. (Withdrawn) A system, comprising: 

a pinned photodiode having a photodiode area; 

a plurality of gates, each of said plurality of gates having one end coupled to said 
photodiode area; and 

a plurality of photocarrier integrator elements, each of said photocarrier integrator 
elements coupled to the other end of each of said plurality of gates. 

9. (Withdrawn) A system as in claim 8, further comprising a control input on each 
of said plurality of gates, enabling connection of a respective photocarriers integrator 
elements to said photodiode area. 

10. (Withdrawn) A system as in claim 9, further comprising a controller element 
which drives said control input controlling said plurality of gates such that no more one of 
said control element is active at any time. 

11 . (Withdrawn) A system as in claim 10, wherein there are four of said 
photocarrier integrator elements, and wherein said controller element successively enables a 
first integrator to accumulate carriers between a time 0 and re/2, a second photocarrier 
integrator to integrate between re/2 and re; a third photocarrier integrator to integrate 
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between n and 3 7i/2, and a fourth photocarrier integrator to integrate between 3n/2 and 
2rc time slots. 

12. (Currendy amended) A method, comprising: 

generating photocarriers in a photodiode within a pixel during a plurality of time 
periods; 

accumulating photo coJiiero photocarriers in each of a plurality of photocarrier 
integrators ftt - *&ff e r e nt times within said pixel such that each photocarrier integrator 
accumulates photocarriers g enerated during a rime period different from a time period in 
which other photocarrier inte grators accumulate photocarriers ; and 

sampling said photo carriers photocarriers from said photocarrier integrators in th e 
common to di e ; 

determining a range of an_abjett using said sampled photocarriexs. 

13. (Currendy amended) A method as in claim 12, further comprising controlling 
each of said photocarrier integrators to be connected to said photodiode at diff e rent times 
during said different rime period 

14. (Currendy amended) A method as in claim 13, wherein said controlling 
comprises enabling a gate, .said pate heing- connected to said photodiode and to one of said 
photocarrier integrators. 

15. (Currendy amended) A method as in claim 14, wherein there are four of said 
photocarrier integrators, and wherein said enabling comprises successively enabling a first 
photocarrier integrator to accumulate carri e rs phororarriers between a time times 0 and 
tt/2, a second photocarrier integrator to int e grate accumulate photocarriers between rimes 
ti/2 and n\ a third photocarrier integrator to integrate accumulate photocarriers between 
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rim as 7T and 3ti/2, and a fourth photoearrier integrator to int e grate accumulate 
photocarriers between rimp.s 3n/2 and 27> tim e -s lots . 

16. (Currendy amended) A method as in claim 12, wherein there are four of said 
photo carriers photocarriers integrators, and said sampling comprises sampling photo 
carriers which are 90 degrees out of phase with one another. 

17. ( Currendy amended) A method, comprising: 

sampling a plurality of different samples of light in a photodiode, each of said 
plurality of different samples being 90 degrees out of phase with one another^and 

successively gating photocarriers representing each of said different samples from 

said photodiode rhrough a respective output port, each output port ass ociated with a 
respective photoearrier integrator, such that each photoearrier integrator accumulates a 

different sample than other of said photoearrier integrators > 

IS. (Currendy amended) A method as in claim 17, further comprising detecting a 
phase shift of the detecting using said samples ,of light. 

19- (Currendy amended) A method as in claim 17, wherein there are four different 
gates attached to th e connecte d to said photodiode each det e cting gating a different 
sample. 

20. (Currendy amended) A method as in claim 17, wherein there are four 
photoearrier integrators, and wherein said s ampling act of gating comprises successively 
enabling a first photoearrier integrator to accumulate carriers photocarriers between a tim e 
rimes 0 and tc/2, a second photoearrier integrator to integrate accumulate photocarriers 
between times, tt/2 and n\ a third photoearrier integrator to i nt e grat e accumulate 
photocaxricrS between tames 7i and 37T/2, and a fourth photoearrier integrator to integra te 
accumulate photocarrinrs between tiroes Sn/2 and 2n time slots » 
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21. (New) A method of operating a range finding sensor, the method comprising; 

providing a. plurality of photodiodes, each photodiode having a first output port for 
switchably coupling each respective photodiode to a first photocarrier integrator in a same 
pixel as said photodiode and a second output port for switchably coupling each photodiode 
to a second photocarrier integrator in a same pixel as said photodiode; 

generating first photocaniers in said photodiodes in response to light received 
during a first time period; 

transferring said first photocarriers to respective first photocarrier integrators via said 
first output ports; 

generating second photocarriers in said photodiodes in response to light received 
during a second time period; and 

transferring said second photocarriers to respective second photocarrier integrators 
via said second output ports. 

22. (New) The method of claim 21, further comprising outputting said first 
photocarriers from first photocarrier integrators and outputting said second photocarriers 
from second photocarrier integrators. 

23. (New) The method of claim 22, wherein the act of outputting said first 
photocarriers comprises summing outputs of all of said first photocarrier integrators, and 
wherein the act of outputting said second photocarriers comprises summing outputs of all 
of said second photocarrier integrators. 

24. (New) The method of claim 21, further comprising counting the amount of 
photocarriers in said first photocarriers integrator and counting the amount of said second 
photocarriers in said second photocarrier integrator. 



6 



2028870689 TO 85038 i 3406580847 P . 07 



PAGE 7/16* RCVD AT 12/1 5,7003 3:42:08 PM [Eastern Standard Time] > SVR:USPT0-EFXRF-1/2 * ON!S:8729306 * CSIO:2023370529 * DURATION (mm-ss):05-56 



DEC 15 2003 15:43 FR 2028870689 

Application No.: 09/867*846 Docket No.: M406S.0847/P847-A 

Amendment dated Oct. 6, 2003 
Reply to Office action of July 9, 2003 

25. (New) The method of claim 24, further comprising determining a range of an 
object using the results of said acts of counting. 

26. (New) The method of claim 21, wherein said act of providing a plurality of 
photodiodes includes providing said plurality of photodiodes within a common pixel. 

27. (New) The method of claim 21, wherein said act of transferring said first 
photocarriers comprises transferring said first photocarriers to respective first output drains 
by operating first gates connected to said photodiodes and said first output drains, and 
wherein said act of transferring said second photocarriers comprises transferring said second 
photocarriers to respective second output drains by operating second gates connected to 
said photodiodes and said second output drains. 

28. (New) The method of claim 21, wherein each photodiode further has a third 
output port for switchably coupling each photodiode to a third photocarrier integrator in a 
same pixel as said photodiode and a fourth output port for switchably coupling each 
photodiode to a fourth photocarrier integrator in a same pixel as said photodiode, and 
further comprising: 

generating third photocarriers in said photodiodes in response to light received 
during a third time period; 

transferring said third photocarriers to respective third photocarrier integrators via 
said third output ports; 

generating fourth photocarriers in said photodiodes in response to light received 
during a fourth time period; and 

transferring said fourth photocarriers to respective fourth photocarrier integrators 
via said fourth output ports. 

29. (New) The method of claim 28, further comprising outputting said first 
photocarriers from said first photocarrier integrators, outputting said second photocarriers 
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from said second photocarrier integrators, outputting said third photocarriers from said 
third photocarrier integrators, and outputting $aid fourth photocarriers from said fourth 
photocarrier integrators. 

30. (New) The method of claim 29, wherein the act of outputting said first 
photocarriers comprises summing outputs of all of said first photocarrier integrators, 
wherein the act of outputting said second photocarriers comprises summing outputs of all 
of said second photocarrier integrators, wherein the act of outputting said third 
photocarriers comprises summing outputs of all of said third photocarrier integrators, and 
wherein the act of outputting said fourth photocarriers comprises summing outputs of all 
of said fourth photocarrier integrators. 
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